Enhancement of bleomycin-mediated DNA damage by epidermal microsomal enzymes.
The role of epidermal microsomal enzymes in catalyzing bleomycin-mediated chain breakage in calf-thymus DNA and in DNA isolated from neonatal rat epidermis was studied. Aerobic incubation of bleomycin with epidermal microsomes, epidermal or calf-thymus DNA and NADPH caused substantial chain breakage of the DNA which was dependent upon concentrations of drug, microsomal protein and NADPH. The reactive oxygen scavenger superoxide dismutase, the metal chelator EDTA, and cytochrome c each inhibited the enzyme-mediated chain breakage reaction. Scavengers of hydrogen peroxide and hydroxyl radicals, including catalase and benzoate and inhibitors of microsomal cytochrome P-450-dependent monooxygenases such as 1-benzylimidazole, metyrapone and alpha-naphthoflavone, had no inhibitory effects on bleomycin-mediated DNA chain breakage. In contrast, ascorbic acid significantly enhanced DNA damage by bleomycin. These studies indicate that mammalian epidermis possesses membrane-bound enzyme activity capable of enhancing bleomycin-mediated chain breakage of DNA and that oxidation/reduction of adventitious iron and generation of reactive oxygen participate in the reaction. These responses in the epidermis could directly relate to the mechanism of action of intralesional injections of bleomycin which are used quite effectively in the management of recalcitrant human warts. Either epidermal or wart virus DNA or both could be targets for this pharmacologic effect of the drug which is augmented by epidermal microsomal enzymes.